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1 ) The disclosure is objected to because of the following informalities: All 
occurrences of "land-sea surface area" should be changed to -land-sea surface area 
ratio- and all occurrences of "void volume" should be changed to -void volume ratio- 
to make it clear that ratios instead of values with units such as mm 2 and mm 3 are being 
described. 

Appropriate correction is required. 

2) The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3) Claims 1-33 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claims 1-33, the description of "void volume" and "land-sea surface area" is 
ambiguous. In claims 1-33, all occurrences of "land-sea area" should be changed to 
-land-sea surface area ratio- and all occurrences of "void volume" should be changed 
to -void volume ratio- to make it clear that ratios instead of values with units such as 
mm 2 and mm 3 are being described. 

In claim 31, "curves" on the last line should be -grooves- 

4) The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Mirtain et al 

5) Claims 1-8 and 10-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mirtain et al (US 4387754) in view of Hitzky (US 5381816), Japan 
105 (JP 63-159105) and Japan 703 (JP 58-177703). 

Mirtain et al discloses a pneumatic tire having a size such as 195/70HR14. The 
tire has a tread comprising at least three ribs such as five ribs. Figure 5 shows a tread 
having four circumferential grooves and five ribs. Each of the ribs comprises transverse 
notches (lateral grooves) and incisions (sipes). The tire displays good water removing 
capacity and accurate steering. Mirtain et al is silent as to the shoulder rib having a 
width of about 1 7% to about 1 9% of the tread width. 

As to claim 1 , it would have been obvious to one of ordinary skill in the art to 
provide Mirtain et al's tire tread having four circumferential grooves and five ribs such 
that each shoulder rib has a width of about 17% to about 19% of the tread width 
since (1 ) Hitzky suggests providing a tire tread having four circumferential grooves and 
five rib-like land portions such that the shoulder rib-like land has a width of 19% to 
26.5% of the tread width (RW4 = 22-28% TW, circumferential groove width = 3-6%) so 
that the tire has high lateral stiffness for improved handling (col. 5 lines 30-35) and (2) 
Japan 105 suggests providing a tire tread having four circumferential grooves and five 
ribs such that the width of the shoulder rib "corresponds" to 15% to 22.5% of the tread 
width (ratio B/A = 55-70%) so as to enhance for example maneuvering stability. 

Furthermore, it would have been obvious to one ordinary skill in the art to provide 
Mirtain et al's grooves with a groove cross section comprising a rounded bottom and 
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groove walls inclined at 2-45 degrees with respect to the radial direction (alpha = 92-135 
degrees with respect to the tread surface) such that the land -sea surface area ratio 
(100% minus net-to-gross) is 4-8% larger than the void volume ratio since (1) Hitzky 
suggests providing a tread having four circumferential grooves and five rib-like land 
portions and a smooth quiet ride with a land sea surface area ratio of 30% to 34% 
(100% minus net-to-gross ratio of 66% to70%) and (2) Japan 703 suggests grooves 
with a groove cross section comprising a rounded bottom and grooves walls inclined at 
2-45 degrees (e.g. 4 degrees) with respect to the radial direction (alpha = 92-135 
degrees (e.g. 94 degrees) with respect to the tread surface) to prevent groove bottom 
cracking and catching of rubber at mold releasing while avoiding worsening of drainage. 
See abstract and table 2 of Japan 703. If the grooves and sipes have constant width 
along the depth thereof (e.g. the groove and sipe walls are oriented at zero degrees 
with respect to the radial direction / perpendicular to the tread surface), then the sea- 
land surface area ratio equals the void volume ratio. Since one of ordinary skill in the 
art would readily understand that the sipes have constant width (see for example col. 2 
lines 33-37 of Hitzky), using an angle of greater than 0 degrees with respect to the 
radial direction for the groove walls causes the void volume ratio to be larger than the 
sea-land surface area ratio. The limitation of the void volume ratio being 4-8% larger 
than the sea-land surface area ratio is suggested by Japan 703*s disclosure to incline 
groove walls at an angle of 2-45 degrees (e.g. 4 degrees) with respect to the radial 
direction to facilitate molding of the tread. 



Application/Control Number: 10/784,655 Page 5 

Art Unit: 1733 

Hence, Hitzkv et al and Japan 105. which teach a tread pattern generally similar 
to that of Mirtain et al t suggest using a shoulder rib width in the claimed range of about 
17% to about 19% tread width to improve handling. With respect to 4-8% larger. Japan 
703 suggests inclining groove walls at an angle of 2-45 degrees (e.g. 4 degrees) with 
respect to the radial direction to facilitate molding: it being emphasized that such an 
inclination necessarily makes the sea-land surface area ratio larger than the void 
volume ratio . 

As to claim 2, Mirtain et al teaches five ribs. 

As to claims 3-8, note the suggestion from Hitzky to use a sea-land ratio of 30- 
34% and Japan 703's teaching incline the groove walls at an angle such as 4 degrees 
with respect to the radial direction. 

As to claim 10, note the shoulder rib width suggested by Hitzky and Japan 105. 

As to claims 11-16, Mirtain et al teaches using the same depth for the lateral 
grooves (transverse notches) and non-skid depth (depth of circumferential grooves). 
See col. 3 lines 33-38. With respect to claim 13, it is taken as well known / conventional 
per se in the tire tread art to provide a wear indicator protruding from the bottom of a 
groove so that unacceptable tire tread wear can be determined by visual inspection. 

As to claims 17-18, the claimed ratio for the shoulder sipes would have been 
obvious in view of the arrangement of the sipes (incisions) in the shoulder rib shown by 
Mirtain et al in figure 5. 

As to claim 19, Mirtain et al's center and intermediate ribs have "lateral grooves" 
(transverse notches) and sipes ("incisions"). 
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As to claims 20-26 and 29, the claimed arrangement of sipes / U-shaped 
sections / l-shaped sections would have been obvious to one of ordinary skill in the art 
in view (1) Mirtain et al's teaching to arrange lateral grooves as shown in figures 1-2 and 
5-6 and (2) Mirtain et al's suggestion to arrange sipes between adjacent lateral grooves 
(figures 5, 6). It is noted that claims 20-26 and 29 fail to require the sipes and l-shaped 
sections to extend to the circumferential grooves. With respect to claims 24 and 25, it 
would have been obvious to provide Mirtain et al's sipes such that they are curved as 
claimed since it is taken as well known / conventional per se in the tire tread art to 
provide sipes such as isolated sipes with a straight or curved shape. 

6) Claims 32 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mirtain et al in view of Hitzky, Japan 105 and Japan 703 as applied above and 
further in view of Landers (US 4474223). 

As to claims 32 and 33, it would have been obvious to one of ordinary skill in the 
art to use three different pitches and a total of 66-70 pitches for Mirtain et al's tire tread 
since Landers suggests using three different pitches and total of 45-75 pitches for a tire 
tread to reduce noise; a tire diameter of 620-690 being taken as a well known / 
conventional tire size for a pneumatic tire. 

Japan 913 (curved sipes intersecting circumferential grooves) 

7) Claims 1-11,19, 23-25 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Japan 913 in view of in view of Hitzky, Japan 105 and Japan 
703. 



Application/Control Number: 10/784,655 Page 7 

Art Unit: 1733 

Japan 913 discloses a pneumatic tire having a tread comprising four 
circumferential grooves, five circumferential ribs, lateral grooves in the ribs and curved 
sipes in the ribs. Japan 913 does not recite the shoulder ribs having a width of about 
17% to about 19% of the tread width. 

As to claims 1-11, 19, 23-25 and 30, it would have been obvious to one of 
ordinary skill in the art to provide Japan 91 3's tire tread having four circumferential 
grooves and five ribs such that each shoulder rib has a width of about 17% to about 
19% of the tread width since (1) Hitzky suggests providing a tire tread having four 
circumferential grooves and five rib-like land portions such that the shoulder rib-like land 
has a width of 19% to 26.5% of the tread width (RW4 = 22-28% TW, circumferential 
groove width = 3-6%) so that the tire has high lateral stiffness for improved handling 
(col. 5 lines 30-35) and (2) Japan 105 suggests providing a tire tread having four 
circumferential grooves and five ribs such that the width of the shoulder rib 
"corresponds" to 15% to 22.5% of the tread width (ratio B/A = 55-70%) so as to 
enhance for example maneuvering stability. 

Furthermore, it would have been obvious to one ordinary skill in the art to provide 
Japan 91 3's grooves with a groove cross section comprising a rounded bottom and 
groove walls inclined at 2-45 degrees with respect to the radial direction (alpha = 92-135 
degrees with respect to the tread surface) such that the land -sea surface area ratio 
(100% minus net-to-gross) is 4-8% larger than the void volume ratio since (1) Hitzky 
suggests providing a tread having four circumferential grooves and five rib-like land 
portions and a smooth quiet ride with a land sea surface area ratio of 30% to 34% 
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(100% minus net-to-gross ratio of 66% to 70%) and (2) Japan 703 suggests grooves 
with a groove cross section comprising a rounded bottom and grooves walls inclined at 
2-45 degrees (e.g. 4 degrees) with respect to the radial direction (alpha = 92-135 
degrees (e.g. 94 degrees) with respect to the tread surface) to prevent groove bottom 
cracking and catching of rubber at mold releasing while avoiding worsening of drainage. 
See abstract and table 2 of Japan 703. If the grooves and sipes have constant width 
along the depth thereof (e.g. the groove and sipe walls are oriented at zero degrees 
with respect to the radial direction / perpendicular to the tread surface), then the sea- 
land surface area ratio equals the void volume ratio. Since one of ordinary skill in the 
art would readily understand that the sipes have constant width (see for example col. 2 
lines 33-37 of Hitzky), using an angle of greater than 0 degrees with respect to the 
radial direction for the groove walls causes the void volume ratio to be larger than the 
sea-land surface area ratio. The limitation of the void volume ratio being 4-8% larger 
than the sea-land surface area ratio is suggested by Japan 703's disclosure to incline 
groove walls at an angle of 2-45 degrees (e.g. 4 degrees) with respect to the radial 
direction to facilitate molding. 

Hence, Hitzky et al and Japan 105. which teach a tread pattern generally similar 
to that of Japan 91 3. suggest using a shoulder rib width in the claimed range of about 
17% to about 19% tread width to improve handling. With respect to 4-8% larger. Japan 
703 suggests inclining groove walls at an angle of 2-45 degrees (e.g. 4 degrees) with 
respect to the radial direction to facilitate molding: it being emphasized that such an 
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inclination necessarily makes the sea-land surface area ratio larger than the void 
volume ratio . 

Lopez (pair of oppositely curved sipes) 
8) Claims 1-11, 17-27, 29 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lopez 652 (US Des. 462,652) in view of in view of Hitzky, Japan 
105 and Japan 703 and optionally Lopez 552 (US 6874552). 

Lopez 662 illustrates a tread of a tire comprising four circumferential grooves, 
five ribs and lateral groves in the ribs. Lopez 662 also illustrates sipes in the ribs. One 
of ordinary skill in the at would readily understand that in order to use Lopez 662's 
design, the illustrated tread can and should be incorporated in an actual tire. One of 
ordinary skill in the art would also readily understand that the black lines crossing the 
ribs (including the oppositely curved lines in the center and intermediate ribs) are sipes. 
See Hitzky at col. 2 lines 33-37 and optionally figure 12 of Lopez 552. Lopez 662 does 
not recite providing the shoulder rib with a width of about 17% to about 19% of the tread 
width. 

As to claims 1-11,1 7-27, 29 and 31 , it would have been obvious to one of 
ordinary skill in the art to incorporate Lopez 652's tire tread pattern into a pneumatic tire 
with four circumferential grooves, five ribs, lateral grooves and sipes such that each 
shoulder rib has a width of about 17% to about 19% of the tread width since (1) 
Hitzky suggests providing a tire tread having four circumferential grooves and five rib- 
like land portions such that the shoulder rib-like land has a width of 19% to 26.5% of the 
tread width (RW4 = 22-28% TW, circumferential groove width = 3-6%) so that the tire 
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has high lateral stiffness for improved handling (col. 5 lines 30-35) and (2) Japan 105 
suggests providing a tire tread having four circumferential grooves and five ribs such 
that the width of the shoulder rib "corresponds" to 15% to 22.5% of the tread width (ratio 
B/A = 55-70%) so as to enhance for example maneuvering stability. 

Furthermore, it would have been obvious to one ordinary skill in the art to provide 
Lopez 652's grooves with a groove cross section comprising a rounded bottom and 
groove walls inclined at 2-45 degrees with respect to the radial direction (alpha = 92-135 
degrees with respect to the tread surface) such that the land -sea surface area ratio 
(100% minus net-to-gross) is 4-8% larger than the void volume ratio since (1) Hitzky 
suggests providing a tread having four circumferential grooves and five rib-like land 
portions and a smooth quiet ride with a land sea surface area ratio of 30% to 34% (net- 
to-gross ratio of 66% to70%) and (2) Japan 703 suggests grooves with a groove cross 
section comprising a rounded bottom and grooves walls inclined at 2-45 degrees (e.g. 4 
degrees) with respect to the radial direction (alpha = 92-135 degrees (e.g. 94 degrees) 
with respect to the tread surface) to prevent groove bottom cracking and catching of 
rubber at mold releasing while avoiding worsening of drainage. See abstract and table 
2 of Japan 703. If the grooves and sipes have constant width along the depth thereof 
(e.g. the groove and sipe walls are oriented at zero degrees with respect to the radial 
direction / perpendicular to the tread surface), then the sea-land surface area ratio 
equals the void volume ratio. Since one of ordinary skill in the art would readily 
understand that the sipes have constant width (see for example col. 2 lines 33-37 of 
Hitzky), using an angle of greater than 0 degrees with respect to the radial direction for 
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the groove walls causes the void volume ratio to be larger than the sea-land surface 
area ratio. The limitation of the void volume ratio being 4-8% larger than the sea-land 
surface area ratio is suggested by Japan 703's disclosure to incline groove walls at an 
angle of 2-45 degrees (e.g. 4 degrees) with respect to the radial direction to facilitate 
molding. 

Hence, Hitzkv et al and Japan 105, which teach a tread pattern generally similar 
to that of Lopez 652 t suggest using a shoulder rib width in the claimed range of about 
17% to about 19% tread width to improve handling. With respect to 4-8% larger Japan 
703 suggests inclining groove walls at an angle of 2-45 degrees (e.g. 4 degrees) with 
respect to the radial direction to facilitate molding: it being emphasized that such an 
inclination necessarily makes the sea-land surface area ratio larger than the void 
volume ratio . 

Allowable Subject Matter 

9) Claim 28 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of 
the limitations of the base claim and any intervening claims. 

Remarks 

1 0) The remaining references are of interest. 

1 1 ) Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven D. Maki whose telephone number is (571) 272- 
1221. The examiner can normally be reached on Mon. - Fri. 8:30 AM - 5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Steven D. Maki 
February 21, 2006 




